Background: The effects of multidisciplinary treatment programs on eating behavior in overweight preschoolaged children are largely unknown. We evaluated a multidisciplinary intervention program on eating behavior in 3-to 5-year-old overweight children, comparing them with children given standard treatment. We also assessed the parental eating behavior changes and investigated associations between parents and children. Methods: We randomized 75 children to a multidisciplinary intervention or to a standard care program. During a 16-week period, children and parents in the multidisciplinary group were given dietary advice, physical activity sessions and, for parents only, psychological counseling. Children and parents in the standard group visited a pediatrician 3 times and were given information on a healthy lifestyle. At baseline, after 16 weeks, and after 12 months, children were measured and parents completed the Dutch Child Eating Behavior Questionnaire (DEBQ-C) for their children and the DEBQ for themselves. Results: At the three time points, 70 (93.3%), 57 (91.9%), and 42 (73.7%) DEBQ-Cs were analyzed. We found no differences in the changes in eating behavior between the two groups over time. In both groups, there was a significant increase in restrained eating behavior present at 16 weeks, however, this was no longer present at 12 months. We found no associations between changes in eating behavior between the children and their parents.
Introduction
Worldwide, childhood obesity is still increasing, imposing growing costs on healthcare systems. An increase in the prevalence of childhood obesity has also been seen in the Netherlands. Results from the Fifth Dutch Growth Study, performed in 2008 and 2009, showed that 14% of Dutch children were overweight and 2% were obese [1] . Overweight or obese children have an increased risk to develop health problems [2] . For example, cardiovascular risk factors were found in children as young as 3-5 years old [3] . Furthermore, cardiovascular risk factors have been tracked into adolescence [4] .
A child's eating behavior plays an important role in the development of overweight [5] . Studies on eating behavior in children with obesity, using questionnaires, have shown associations between the grade of overweight and the children's eating styles [6] [7] [8] . Moreover, Ashcroft et al. [9] reported that behaviors associated with a tendency to overeat arise in an early phase of a child's development and show individual continuity. Their study in 4-yearold children also showed that appetitive traits associated with food responsiveness tended to increase over a 6-year period, and that this was consistent with a progressive increase in the risk of obesity [9] . Furthermore, in pre-adolescents, parent-child associations for eating behaviors have been demonstrated, especially regarding eating in response to the sight or smell of food [10] .
Three styles of eating behavior have been defined: restrained, emotional and external eating. Restrained eating implies that there is a conscious determination and effort to restrict food intake in order to control body weight. Emotional eating implies eating in response to negative emotions and is associated with excessive snacking [11] . External eating means eating in response to external food cues that appeal to the senses. In general, external and emotional eating are associated with a tendency to overeat and with a higher body weight [10, 12] .
Retraining eating behavior has been shown to be effective in obese adolescents [13] . However, the fact that eating behavior develops in early childhood implies that especially preschool-aged children could benefit from interventions to improve eating behavior. We therefore assessed the effect of a multidisciplinary intervention program on eating behavior in 3-to 5-year-old overweight or obese children and their parents, and compared them with a group of similar children given a standard treatment program. We hypothesized that the intensive dietary and psychological counseling offered in the multidisciplinary setting would reduce obesity-prone eating behavior and increase behavior associated with a normal body weight. We also assessed associations between changes in the eating behavior of the children and of their parents.
Subjects and methods
Details regarding the multidisciplinary and standard treatment programs have been described previously [14] . In brief, 75 children aged 3-5 years old with overweight or obesity, as defined by the International Obesity Task Force, were randomly assigned to a multidisciplinary intervention program or to a standard care program. Children were excluded from the study if they had a medical condition leading to overweight, or if they had mental retardation or behavioral problems. The primary outcome of the multidisciplinary intervention program was the change in body mass index (BMI) z-score. All children in the study had a Dutch Caucasian background, except for five children originating from former Dutch colonies (two from Suriname and three from the Dutch Antilles), and one child was Moroccan. The children lived in the Northern part of the Netherlands, in urban as well as in rural regions.
A total of 40 children were assigned to the multidisciplinary program and 35 to the standard program. The multidisciplinary program lasted 16 weeks and consisted of six sessions with dietary advice given by a dietician, 12 physical activity sessions supervised by a physiotherapist, and, for parents only, six psychological counseling sessions provided by a psychologist. The dietician educated the children and their parents on improving eating behavior. For example, they were advised to have breakfast every morning; to have, at most, three snacks per day, and to avoid consuming soft drinks. Personal goals regarding the diet were set and evaluated during consecutive sessions. In the psychological sessions, parents were taught how to be a healthy role model for their children. They were also taught ways to change family attitudes toward a healthy lifestyle, for example, by using healthy rewards for their children and by removing unhealthy food triggers from the house. The standard program also lasted 16 weeks. In this period, children and their parents were seen 3 times by a pediatrician who advised them on a healthy lifestyle.
Anthropometry and assessment of body composition were performed at the start and end of both programs, and again, 1 year after the start of the program. The study was approved by the Medical Ethics Committee of the University Medical Center Groningen and informed consent was obtained from the parents or legal guardians. Our procedures were in accordance with the 1975 Declaration of Helsinki, as revised in 2008.
The children's eating behavior was assessed at baseline, 16 weeks, and 12 months, using a version of the Dutch Eating Behavior Questionnaire (DEBQ) specifically adapted for young children (DEBQ-C); this was filled in by one of the parents. The DEBQ-C consists of 20 questions assessing restrained, emotional and external eating. Each question has three possible answers: no, sometimes and yes. The numerical range for the DEBQ-C scales is 1-3. The scores are compared with norm scores for boys and girls, with a higher score implying that the specific type of eating behavior is above the norm, i.e. more pronounced.
Eating behavior in both parents was assessed using the DEBQ. The DEBQ consists of 33 questions covering restrained, emotional and external eating. Each question has five possible answers: never, seldom, sometimes, often and very often. The numerical range for the DEBQ scales is 1-5. Again, a higher score represents a more pronounced eating behavior. For both questionnaires, the final score for each type of eating behavior was calculated by dividing the total score of each subscale by the number of questions covering that particular subscale. If any responses were missing, the total score for the subscale was calculated according to the DEBQ-C instruction manual. Also, data regarding the educational level of both parents were collected by questionnaire, and classified by the researchers as low, moderate or high.
Statistical analysis was performed using IBM SPSS Statistics version 22 (IBM, Armonk, NY, USA). The distribution of normality was tested using descriptive analyses and the one-sample Kolmogorov-Smirnov test. To determine within-group differences, we used the Wilcoxon signed ranks test to assess differences between baseline and 16 weeks, and the Friedman test for differences between baseline and 12 months. In the case of significant differences between baseline and 12 months, a post hoc analysis was performed using a Bonferroni correction. To determine differences between the groups over time, the Mann-Whitney test was used on the differences between baseline and 16 weeks, and between baseline and 12 months. Spearman rank tests were used to assess associations between the children's and parental eating behavior at baseline, and between changes in eating behavior of the child and the parents at 16 weeks and at 12 month follow-up. The level of significance for all our main analyses was 0.05, while for post hoc analyses it was 0.025.
Results
The 75 children (54 girls/21 boys) in this study had a mean (standard deviation [SD]) age of 4.7 (0.8) years: 29 children (38.7%) were overweight and 46 (61.3%) were obese. Table 1 shows the baseline descriptive and anthropometric characteristics of the children participating in the study. During the treatment period, seven and six children were lost to follow-up in the multidisciplinary and standard groups, respectively. Between the end of the 16-week period and the 12-month follow-up, another child in the multidisciplinary group and four children in the standard group were lost. In total, 57 children completed the study. The effect of both treatment programs on BMI z-score and other parameters for overweight has been described previously [14] . In brief, children in the multidisciplinary intervention group showed a larger reduction in mean BMI z-score than the children who received standard care, both at the end of the 16-week program and at 12 months from baseline.
At the start of both programs, at 16 weeks and at 12-month follow-up, we had 70 (93.3% of the children), 57 (91.9%) and 42 (73.7%) DEBQ-Cs available for analysis. At 12-month follow-up, there was no statistically significant difference in weight loss between the children from the parents who did and who did not complete the questionnaire. Table 2 shows the baseline scores for the three types of eating behavior, and the changes in these scores over time for both groups. At baseline, boys and girls in both groups had a restrained eating behavior that was below average, compared with DEBQ-C norm scores. External eating behavior was above average in the boys and girls in the multidisciplinary intervention group, but average in the children in the standard group. Emotional eating behavior was average for boys and girls in both groups. For both groups combined, there were no associations found between the children's BMI z-scores and their eating behavior, although the weak correlation with emotional eating almost reached statistical significance (r 2 = 0.002, p = 0.051).
Between the groups, there were no statistically significant differences in the three types of eating behavior at baseline, nor in the changes seen over time. However, within the multidisciplinary group, between baseline and at the end of the treatment program, we observed a statistically significant increase in restrained eating behavior (p = 0.01), and this was also seen in the children from the standard group (p = 0.02). This change in restrained eating behavior was not associated with the change in BMI z-score between baseline and 16 weeks. At 12-month follow-up, the increase in restrained eating behavior was no longer present in either group. The scores for emotional and external eating behavior did not change over time. Table 3 shows the educational level of both parents in the multidisciplinary intervention and standard care groups. There were no statistically significant differences between the groups, neither for the mothers, nor for the fathers. Table 4 shows the baseline scores for the three types of eating behavior, and the changes over time for the children's parents. For the mothers, 70 (93.3%), 58 (93.5%) and 41 (71.9%) DEBQs were available for analysis, at baseline, 16 weeks, and 12 months, respectively. The mean (SD) age of the mothers in the multidisciplinary group and in the standard group was 35.8 (5.6) years and 34.6 (4.7) years, respectively. Median (25th; 75th percentiles) BMIs for both groups were 28.2 (24.1; 33.9) kg/m 2 and 26.8 (23.8; 35.3) kg/m 2 , respectively. Combining both groups, we saw no correlation between the mothers' BMI and their eating behavior at baseline.
Comparing both groups over time, we found no statistically significant different changes in the mothers' eating behavior. However, between baseline and 16 weeks, we saw a trend toward more restrained eating behavior in the multidisciplinary group, who showed a median decrease (p = 0.09), compared with the mothers in the standard group. A trend toward a larger increase in external eating behavior between baseline and 12 months was also demonstrated in the standard group mothers (p = 0.08). When we evaluated the changes within each group, mothers in the multidisciplinary intervention group showed a trend toward more restrained eating behavior between baseline and 16 weeks (p = 0.09), and between baseline and 12 months (p = 0.06). A trend toward a decrease in emotional eating behavior was also observed in the standard group mothers between baseline and 16 weeks (p = 0.07).
For the fathers, we had 61 (81.3%), 47 (75.8%) and 33 (57.9%) DEBQs available at consecutive time points.
The mean (SD) age of the fathers in the multidisciplinary intervention group and in the standard group was 39.6 (6.4) years and 39.6 (4.7) years, respectively. Median (25th; 75th percentiles) BMI for both groups were 27.7 (24.6; 30. Comparing the groups at baseline, fathers in the multidisciplinary intervention group had statistically significant less restrained eating behavior than fathers of children in the standard group. Comparing both groups over time, fathers in the multidisciplinary intervention group showed significantly higher increases in emotional and external eating behavior at the end of the 16-week program compared with standard group fathers. The larger increase in restrained eating behavior seen in fathers in the multidisciplinary intervention group at 16 weeks almost reached statistical significance (p = 0.050) compared with standard group fathers. At 12-month follow-up, fathers in the multidisciplinary intervention group showed a median increase in external eating behavior compared with a median decrease in the fathers from the standard group. This difference was statistically significant. When we evaluated within-group changes, we found only a statistically significant change in emotional eating behavior for the fathers in the multidisciplinary intervention group between baseline and 12 months. Numbers are expressed as percentages. At baseline, for both groups together, there was a statistically significant correlation between external eating behavior of the mothers and of their children (r 2 = 0.34, p < 0.001). No other correlations were present at baseline, neither between both parents, nor between the children and their fathers. During the 16-week treatment period, we found no associations between changes in restrained eating behavior between both parents nor between the parents and their children in the multidisciplinary treatment group. In the standard group, we found a positive association in the change in restrained eating behavior between the mothers and fathers (r 2 = 0.17, p = 0.03). Regarding changes in emotional eating behavior, between baseline and 16 weeks, we found only a positive association between both parents in the multidisciplinary intervention group (r 2 = 0.14, p = 0.03).
Discussion
We aimed to assess the effect of a multidisciplinary treatment program for overweight or obese preschool children on their eating behavior and on the parents' eating behavior. We compared the effect with children and parents given a standard care program. In both groups, children showed an increase in restrained eating behavior between baseline and 16 weeks, although this effect was not statistically significantly different between the groups. In the mothers, we found no significant changes over time in the three types of eating behavior. Remarkably, the fathers of the children in the multidisciplinary treatment group showed a statistically significant higher increase in emotional and external eating behavior between the start and the end of the program compared with the fathers of the children given standard care. An increase in external eating behavior in the multidisciplinary intervention group was still present after 12 months.
Changing eating habits is a cornerstone in the treatment of childhood obesity, as there is a clear association between obesity and eating behavior, leading to more than necessary food consumption in 6-to 12-year-old children [15] . In contrast, this study also demonstrated that eating behavior leading to the avoidance of food was inversely associated with obesity. Even in 3-to 5-year-olds, an association between BMI-SD and appetitive traits as food cue responsiveness was present [16] . Moreover, behavior associated with overeating has shown individual continuity between age 4 and 10 years [9] , and was demonstrated in a large part of 127 obese children with a mean age of 11.8 years [17] . So, changing eating behavior in preschool children may prevent the development of overweight and obesity in childhood and adolescence. Although we found no differences in the changes in eating behavior between the two groups over time, children in both groups showed more restrained eating behavior by the end of the program. Unfortunately, this effect could no longer be seen after 12 months.
Our multidisciplinary treatment program was aimed at changing lifestyle in the obese child's family, including the parents. The importance of parental participation in childhood obesity treatment programs was emphasized by a study in Dutch children aged 6-7 years that showed parental feeding styles, such as offering food in response to a child's distress or using food as a reward, are positively related to children's snacking behavior [18] . Offering dietary advice and psychological counseling for parents, in order to help change their eating habits, could therefore benefit their obese child too. We found a strong correlation between the external eating behavior of the mother and child at baseline. However, no associations could be demonstrated for changes in eating behavior between the children and their parents during the 16-week treatment period.
Since no changes in eating behavior over time could be demonstrated between the two groups of mothers, it was remarkable that the fathers in the multidisciplinary intervention group showed more emotional and external eating behavior between baseline and 16 weeks when compared with the fathers in the standard group. However, we found no associations between changes in the fathers' eating behavior and their children's. We can hypothesize that the fathers became more aware of their eating behavior by participating in the dietary and psychological counseling sessions of the multidisciplinary program. To the best of our knowledge, there is no literature on fathers' awareness of their eating behavior. Our findings in the fathers participating in the multidisciplinary treatment program deserve further study. It can be speculated that increasing paternal awareness of their own eating behavior could influence how they offer food to their children. This could be important, as a study has shown paternal feeding styles influence eating behavior and BMI in preschool children [19] .
Two strong points of our study were the children's young age and that both parents participated in the study. As discussed earlier, changing eating behavior in young children is worthwhile, as the behavior associated with overeating develops at a young age and persists over time [9] . Furthermore, involving parents in obesity treatment programs for young children should be mandatory, as demonstrated by Ek et al. [20] . Their study, which involved 478 children with a mean age of 5.5 years and 20% being overweight or obese, clearly showed that children's eating behavior was associated with parental feeding practices.
Restrictive behavior towards children with big appetites was especially pronounced when the parents were also concerned about their child's weight. Another study in a large population of 4-year-old Dutch children supported the findings that a child's eating behavior and the parental feeding practices were strongly associated with a child's BMI, and that this association was particularly present in overweight children [21] . Ek et al. [20] concluded that obesity interventions for children should also address the parents' perceptions of healthy eating.
A limitation of our study was the use of the DEBQ-C in children with a mean (SD) age of 4.7 (0.8) years. The DEBQ-C was constructed for use in 7-to 12-year-old children [12] . However, an age-adapted version of the DEBQ has been successfully used in children as young as 4.6-to 6.4-years-old [22] , and its applicability in studies of overweight has also been proven in Dutch children aged 6-7 years [6] . We therefore believe that our results are valid and reflect the effects of the multidisciplinary obesity treatment program on the eating behavior of preschool children in our study. Another limitation was the relatively low number of participants, which made it more difficult to demonstrate significant effects on the children's and parents' eating behavior. However, in general, we had a high response with completed questionnaires.
In conclusion, our study showed that both a 16-week multidisciplinary treatment program and standard care for overweight or obese children with a mean age of 4.7 years led to a more restrained eating behavior. However, we could not determine an association between changes in the children's BMI z-score and changes in their eating behavior. More studies with larger numbers of participants and involving the parents should be performed to further elucidate how eating behavior in young overweight children can be improved. The insights gained can be used to optimize multidisciplinary obesity treatment programs that involve dietary and psychological counseling. 
